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ABSTRACT 
Introduction: Gradual total health expenditure (THE) has become a major concern. It is 
not only the increased THE, but also its unequal growth in overall economy, found 
among the developing countries. If increased life expectancy is considered as a leverage 
for an individual’s investment in health services, it can be expected that as the life 
expectancy increases, tendency of health care investment will also experience a boost 
up. 
Objective: The aim of the present study was to explore and identify the association of 
healthcare expenditure with the life expectancy and Gross Domestic Product (GDP) in 
developing countries, especially that of Bangladesh. 
Methodology: Data were retrospectively collected from “Health Bulletin 2011” and 
“Sample Vital Registration System 2010” of Bangladesh considering the fiscal year 1996 
to fiscal year 2006. Using STATA, multivariable logistic regression was performed to find 
out the association of total health expenditure with GDP and life expectancy. 
Results: A direct relationship between GDP and total health expenditure was found 
through analysing the data. At the individual level, income had a direct influence on 
health spending. However, there was no significant relationship between total health 
expenditure with increased life expectancy. 
Conclusion: The present study did not find any association between life expectancy and 
total health expenditure. However, our analysis found out that total health expenditure 
is more sensitive to gross domestic product rather than life expectancy. 
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Introduction 
The rapid growth of the total health expenditure (THE) has become a topic of major 
concern in most of the developing countries [1]. A large amount of fund is being 
exchanged between the households and health care services through service providing 
agencies. Therefore, out-of-pocket money spending in parallel with governing 
expenditures to buy the health services, have become a burning concern especially for 
the third world countries [2]. In such reality, total health expenditure is defined as the 
sum of both public and private health spending in consideration of the ratio of total 
population of the country [3]. It covers both the preventive and curative services along 
with emergency and rehabilitative health services for the entire population [4]. 
In general, Ministry of Finance of a country allocates the considerable portion of budget 
for health expenditure in a fiscal year. However, this allocated budget has been reported 
in different studies as unequal for the developed and developing countries [3].  Other 
study showed that income has a direct influence on health spending for an individual 
and therefore, rich people are found to be more concerned about their
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well-being than the marginalized group [5]. Increased life 
expectancy has a significant influence on investment in the 
health-care sector that makes people to buy a good premium 
of health insurance or spend money directly. In a market-
based economy, private investors are willing to finance in 
establishing medical industry which will be able to provide 
advanced diagnostic method and modern treatment facilities 
[6]. As the resources are scarce in developing countries, 
Ministry of Health (MoH) also depends on foreign aid to 
ensure the provision of health service coverage for all the 
citizens. If MoH can increase the allocation of budget in the 
health sector, individual spending as out-of-pocket 
expenditure is expected to reduce significantly. Out-of-pocket 
payments and government health expenditure are not the 
same where else they have different impacts on financial risk 
protection [2]. Extra individual expenditures on health can 
lead to a catastrophic effect on the financial status of the 
people, especially that of the poor people. 
Determination of a country's health spending depends on 
many factors, in other words, there are priority and non-
priority area of a country [7]. Total government spending, as a 
share of GDP, can be different according to the country’s 
priorities which depends on capacity to pay and fiscal 
constraints of a financial year [1]. Demographic aspects like 
distribution of young-older population, urban-rural ratios, and 
burden of communicable and non-communicable diseases 
reflect the amount of needed money for the health system 
[4]. However, a good health system indicator and application 
of technology in health care always tend to exhibit a positive 
impact on health expenditure [8]. Due to technological 
advancement, reduced maternal and child mortality, and 
improved health care delivery system; people from most of 
the countries can enjoy high survival chances [8]. However, 
life expectancy is also unequally distributed globally. For 
example, life expectancy is often better in the developed 
countries, as compared to that of the developing countries. 
However, increasing longevity might be considered negatively 
for the economy of developing countries. Elderly population 
requires an extra care and more sophisticated health-care 
services, which could result in higher health expenditure. In 
this context, there exists controversies as to whether health 
expenditure depends on the overall income of a country or 
not. Again, it is unknown as to whether an increased life 
expectancy can influence the health care spending in the 
developing countries. In the presence of such gap in 
knowledge, the present study is an attempt to identify an 
association of the life expectancy with healthcare expenditure 
and GDP in Bangladesh. 
Methodology 
Data Source 
Total health expenditure and GDP were collected for the year 
of 1996 to 2006 from “Bangladesh Health Bulletin 2011” and 
the life expectancy for the same period was taken from 
“Sample Vital Registration System 2010” respectively. These 
secondary data should be considered authentic as these data 
were generated by the Government of Bangladesh (table 1). 
To compare life expectancy with the total health expenditure, 
fiscal year has been considered. Total health expenditure and 
GDP were expressed using both the Bangladeshi taka (BDT) 
and USD ($). 
Variables and measurements 
Total health expenditure includes all of the payments like 
spending for doctor’s consultation fees, medication, 
laboratory tests and hospital bills. In developing countries, 
prepayments, payroll tax, user fee, public insurance and 
voluntary insurance contribute in general taxation. The term 
life expectancy means an expectation of longevity i.e. 
expected years for a person to survive. Here our dependent 
variable is total health expenditure (THE) and independent 
variables are life expectancy and GDP. 
Statistical Analysis 
All the analyses were performed using STATA version 13 SE 
(College Station, Texas, USA). Graphical presentation and 
descriptive statistics were performed to present the findings. 
Multivariate logistic regression was carried out to find the 
association of total health expenditure with life expectancy 
and GDP. A conventional cut-off value of 0.05 was taken as 
statistical significance. 
Results 
In this study, we found a direct relationship of total health 
expenditure and life expectancy in bi-variable analysis. Chart 1 
shows that with the increased investment of health 
expenditure, life expectancy showed a heightened trend in 
Bangladesh from 1996 to 2006 fiscal year. 
Considering the multivariable analysis, the behaviour of Total 
Health Expenditure (THE) in relation to GDP and Life 
Expectancy (LE) has been discussed. A priori was considered 
expecting that both the GDP and LE will have a positive impact 
on THE. Thus our proposed econometric model is: THE = β1 + 
β2 GDP+ β3 LE+ Se.  
Here, β1 is the intercept and Se is an error or residual value. 
This equation has considered β2 and β3 as the slope for the 
independent variable of GDP and LE, respectively. 
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Fiscal year THE in BDT 
(Lakh) 
THE in $ 
(Million) 
GDP in BDT 
(Lakh*) 
GDP in $ 
(Million) 
Life 
expectancy 
(Year) 
1996 - 1997 393 0.50 14571 18.68 58.9 
1997 - 1998 426 0.55 15901 20.39 60.1 
1998 - 1999 466 0.60 17209 22.06 61.5 
1999 - 2000 506 0.65 18313 23.48 62.7 
2000 - 2001 571 0.73 19499 25.00 63.6 
2001 - 2002 624 0.80 20557 26.36 64.2 
2002 - 2003 665 0.85 22298 28.59 64.9 
2003 - 2004 742 0.95 24181 31.00 65.1 
2004 - 2005 845 1.08 26747 34.29 65.2 
2005 - 2006 988 1.27 29568 37.91 66.2 
2006 - 2007 1118 1.43 32831 42.09 66.6 
Table 1: Total health expenditure, GDP and Life expectancy from 1997 to 2007 in Bangladesh. 
*1 Lakh taka= ~USD 1300. THE: Total Health expenditure; GDP: Gross Domestic Product. 
 
 
Chart 1: Graphical representation of life expectancy and health 
expenditure 
 
The fitted Regression Model was as below: Total health 
Expenditure (THE) = 183.34 + .0432 GDP- 7.313 LE. Se = 
(.0018) (4.248) (234.23) R²= 0.9972; Adjusted R²= 0.9965 
 
Where figures in parentheses are the estimated standard 
errors (Se). Before the interpretation, we can observe the 
partial slope coefficient of GDP, namely 0.0432. 
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The interpretation of these regression coefficients are as 
follows: 
0.0432 is the partial regression coefficient of GDP suggested 
that with the influence of LE held constant, as GDP increases 1 
unit, on average total health expenditure goes up by 0.0432 
units. To make it more economically interpretable, if the GDP 
rises by one lakh BDT (~ USD 1300), on average, total health 
expenditure will increase up to 0.0432 lakh BDT (~USD 56.16). 
The negative coefficient -7.313 tells us that holding the 
influence of GDP constant, on average, total health 
expenditure goes down by about 7.313 lakh BDT (USD 9506) if 
life expectancy increases by 1 year. The intercept value is 
183.34 which can be interpreted that if the values of GDP and 
LE were fixed at zero, the mean total health expenditure will 
be quiet high. The R² value of 0.9972 means that about 99.72 
percent of the variation in total health expenditure can be 
explained by GDP and LE. Therfore, the result reveals that GDP 
has significant effect on THE (p<0.05).Again, in case of life 
expectancy, it shows a negative relationship, if LE increases by 
1 unit, total health expenditure will be decreased 7.31 lakh 
BDT (~USD 9506). But statistically, there is no significant 
relationship between life expectancy and total health 
expenditure (p>0.05). 
Discussion 
The present study did not find any statistical significance 
between the life expectancy and total health expenditure in 
multi variable analysis (p>0.05). Based on findings of other 
studies, the assumption was made that if the life expectancy 
of a country increases, the tendency of health care spending 
will increase [9]. However, the present study contradicts the 
result of a previous study. Such finding might be attributed to 
a number of reasons in our study, notably the limited 
availability of health care data at the macro as well as the 
micro level. 
However, another finding of this study regarding the 
relationship of GDP and health expenditure is consistent with 
previous study, which showed positive correlation between 
GDP and health expenditure; that is as GDP increase, health 
expenditure in general will be increased [1]. In the present 
study, we found a positive association between total 
government expenditure as a share of GDP which was 
consistence with a previous research finding. The previous 
study also observed that an increase in the total government 
expenditure could lead to a significant increase in health 
expenditures [10]. 
At this stage, it should be worth mentioning that in 
determining the income elasticity of health expenditure, the 
identification of the non-income determinants are essential 
for avoiding the effect of missing variable. However, this task 
of identification of the non-income determinants is reported 
to be difficult for a number of reasons. As an example, one 
such obstacle is the limited availability of health care data at 
the macro as well as micro level [4]. The missing variable 
effect would induce either a downward or an upward bias 
depending on the sign of correlation between the explanatory 
and the omitted variables. Moreover, many factors such as 
income, education, taxation, social security, and user fee 
depend on health expenditure [7]. It is assumed that more 
investment in health care delivery system and technological 
advancement in health science can increase human longevity 
[11]. Life expectancy can also be increased with improvement 
in the overall health system particularly focusing on health 
care of mother and children [12, 13]. In such context, 
collective effort is essential to bring the positive change in 
health financing and health expenditure throughout the 
health system by ensuring a good public health leadership 
[14]. 
From the literature point of view of the Organisation for 
Economic Co-operation and Development (OECD) countries, 
the health expenditure per capita on GDP consistently showed 
that income elasticity ranged between 1.20 and 1.50 [15]. 
Several studies conducted in OECD countries used the panel 
data and found that income elasticity is larger if it is more 
than 1.00 for a country [16]. However, contradictory results 
also exist. One study did not find any significant relationship 
with the government health expenditure and the share of 
annual GDP [17]. Farag et al. (2009) examined the panel data 
from 1995 to 2006 which were derived from 44 countries 
where he found that 1% increase in GDP was associated with 
0.66% increase in government health expenditure for the 
developing countries and 0.96% increase for the middle to 
high-income countries. Therefore, GDP could be considered as 
a function of healthcare expenditure [6]. If we consider health 
as a component of human capital along with education, it 
might show us the reverse causation. 
According to Wagstaff (2009), there are at least two 
mechanisms through which GDP can act as a function of 
healthcare expenditures [18]. Firstly, if the health expenditure 
is regarded as an investment in human capital, and this human 
capital could generate a good source of income. 
Consequently, this revenue would ultimately increase the 
health care expenditure which in turn might propel the GDP 
higher. Secondly, healthcare expenditure could shape the 
health system in such a way that every citizen could enjoy 
relatively good health and it could have transformed the 
human capital in producing labour supply and productivity. 
Finally, there are many predictive factors such as income, 
technological prosperity and variety in medical services and 
health system characteristics which need to be considered in 
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calculating the total health care expenditures [19]. Although 
income shows positive relation to health care expenditure, the 
conclusion regarding the elasticity of revenue is not yet very 
much certain [20]. However, results from the previous studies 
showed that when GDP increases, health expenditure in 
general increases [7]. It is also quite evident that total 
government spending as a share of GDP has a positive 
association with the financial health budget. 
Limitations of the study 
Though, there was a lack of available time series data of 
recent years at the time of analysis, availability of 10 fiscal 
year data from 1996 to 2006 allowed the unique opportunity 
to explore the factors associated with health expenditure in 
Bangladesh. However, certain limitations remained and thus, 
results should be interpreted with great caution. The variables 
included in this study were still limited and some important 
variables were missing. Health system characteristics, such as 
the provider payment mechanisms and the degree of private 
provision of the services were not included in the study due to 
the lack of adequate time series data. Finally, some 
methodological issues remained problematic and challenging, 
that might imply new scope in analysing the panel data in 
future. 
Conclusion 
This present study not only analyses the relationship between 
incomes of a country with the total health expenditure but 
also shows the statistical relationship between the total 
health expenditure with the life expectancy. It was revealed 
that there was no significant relationship between the life 
expectancy and total health expenditure. Furthermore, the 
present article explains the reason of this kind of inverse 
relationship. The results show that total health expenditure is 
more sensitive to gross domestic product rather than life 
expectancy of a country. Through further analysis of 
longitudinal data for different developing countries, the 
typical association of health expenditure to GDP can be 
established. 
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